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JOINT SERVICES ELECTRONICS PROGRAM
RESEARCH IN ELcCTRONICS

OVERVIEW

This final report on the Joint Services Electronics Program,
Contract F49620-88-C-0067, covers the three year period 4/1/88
through 3/31/91.

During this period thirteen research projects were supported
under this program in the areas of Solid State Electronics, Quantum
Electronics, and Information Electronics. This three year period has
been a very productive one from the scientific results achieved and
the transfer of the results to industry and government laboratories.
The resuits are documented in the scientific publications that have
resulted from this research. Perhaps the best mode of technology
transfer is through students who graduate and carry the technology
with them to other laborites and industry. Fifteen students received
degrees while supported by JSEP during this period.
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University of Southern California Joint Services Electronics Program

JOINT SERVICES ELECTRONICS PROGRAM
RESEARCH UNITS

Solid State Electronics

SS1-1. Selective Area Epitaxy Growth of Photonic Device
Structures by Metaiorganic Chemical Vapor Deposition
(MOCVD), P. Daniel Dapkus

SS1-2  Strain Induced ivietastability in Heterostructures:
Somae Investigations of Molecular Beam Epitaxial
Growth and Interconversion of Metastable States
A. Madhukar

SS1-3  Eleciro-optic Devices for Optical Information
Processing and Computer Applications, A.R. Tanguay, Jr.

§$S1-4 Optoelectronic and Quantum Steuctures using
Pristine and Irradiated Organic Compounds, S.R. Forrast

Quanturmn Electronics

QE1-1 Research to Improve Long Wavelength Infrared
Semiconductor Lasers, E. Garmire.

QE1-2 A Spectroscopic Study of Basic Processes in Electrically
Excited Materlals, M. Gundersen

QE1-3  Nonlinear Optical Waveguiding in Compound
Semiconductors, W.H. Steisr

QE1-4  Parallel Optical Processing in Photorefraclive
Materials, J. Feinberg.

Information Electronics

IE1-1 Spread Spectrum Recelver Design for Intense
Jamming Environments, R.A. Scholtz

IE1-2 Basic Research in C3 Distributed Databases, V.0.K. LI

IE1-3 Estimation and Segmentation of image Sequences,
A.A. Sawchuk

IE1-4 Mathematical Modelling and Control of Complex
Svstems - Appiication to Plezoslecirically Coated
Large Space Structures, E. Jonckheere.

IE1-5 Research In Computer Vision, R. Chellappa
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FINAL REPORT
PUBLICATIONS LIST

P. D. Dapkus. S. P. DenBaars, Q. Chen. W. G. Jeong, and B. Y. Maa, “The Role of
Surface and Gas Phase Reactions in Atomic Layer Epitaxy,” Prog. Crystal Growth and
Charact. 19, 137 {1989).

P. D. Dapkus. S. P. DenBaars, Q. Chen. W. G. Jeong, and B. Y. Maa, “The Role of
Surface and Gas Phase Reactions in Atomic Layer Epitaxy,” To be published in
proceedings of NATO Workshop on “Reactions ot Organometallics on Surfaces,” St.
Andrews, Scolland, June 1988.

W. G. Jeong, E. P. Menu, and P. D. Dapkus, “Atomic Layer Ephtaxy of GaAs and InAs.
“Mar. Res. Soc. Symp.. Proc., 145, 163 (1989).

R. V. Johnson and A. R. Tanguay, Jr., “Fundamental Physical Limitations of the Photo-
refraclive Grating Recording Sensitivity”. Optical Processing and Computing, H. Arsensult
and T. Szoplik, Eds., Academic Press, New York (1989).

C. Kyrakakis, P. Asthana, R. V. Jonhnson, and A. R. Tanguay, Jr., "Spatiai Light
Modulators: Fundamental and Technological Issues”, Optical Society of America Topical
Conference on Spatial Light Modulators, Incline Village, Nevada, (1988), (Invited Paper).

A. R. Tanguay, Jr., “Physical and Technologlcal Limitations of Optical Information
Processing and Computing”, Materials Research Society Bulletin, Special issue on
TNA Photonic Materials, Xili(8), 36-40, (1988); (lnvited Paper).

S. R. Forrest, 1. Y. Leu, F. F. So, and W. Y. Yoon, "Optical and Eiectrical Properties of Isotype
Crystalline Molecular Organic Hetrojunctions,” J. Appl. Phys, 66 (12), 5908 (1989).

N. M. Jokerst and E. Garmire, “Noniinear Optical Absorption in Semiconductor Epitaxial Depletion
Regions, * Appl. Phys. Lett., 53, 897 (1988).

@. F. Kirkman and H. Figueroa and M. Gundersen, “A Plasma Lens Based on a Hollow ¢athode
Stable Z-pinch,” 30th Mtg. Plas. Phys. Div. Am. Phys. Soc.,Hollywood, FL, Oct. 31- Nov. 4, 1988,
Bull. Am. Phys. Soc. 33, (9), 2120, Oct. (1988).

G. F. Kirkman and H. Figueroa and M. A. Gundersen, “Fundamental Processes of High Current
(10kA/cm2) Pulsed Glow Discharge,”30th Mtg. Plas. Phys. Div. Am. Phys. Soc.,Hollywood, FL,
Oct 31- Nov. 4, 1988, Bull. Am. Phys. Soc. 33, (9), 2120, Oct. (1988).

W. Hartmann and M. A . Gundersen, “Origin of anomalous In superdense glow discharge,” Phys,
Rev . Lett., 60, (23), 2371 (1988).

H. H. Dai, M. S. Chol, M. A. Gundersen, H. C. Lee, P. D. Dapkus, and C. W. Myles, “Phonon-
Assisteo Recombination in GaAs/AlGaAs Multiple-Quantum-Well Structures,” J. Appi. Phys., 66
(6).2538 (1989).
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W. Hartmanhn, V. Dominic, G. F. Kirkman, and M. A. Gundersen, “An Analysls of the Anomalous
High-Current Cathode Emission in Fseudospark and Back-of-the-Cathode Lighted Thyraton
Switches,” J. Appl.Phys., 85 (11) , 4388 (1989).

W. Hartmann, V. Dominic, G. F Kirkman, and M. A. Gundersen, “A Super-Emissive Self-Heated
Cathode for High-Power Applications,” IEEE Trans. on Electron Devices, 36, 825 (1889).

J. Feinberg and K. R. Mac Donald, “Phase-Conjugate Mirors and Resonators with Photorefractive
Materials.” Topics in Applied Physics, 62, Photorefrative and Their Applications il, 151 (1989).

J. S.Chen and V. O. K. LI, “Optimizing Joins in Fragmented Database Systems on a Broadcast
Local Network, * IEEE Transactions on Software Engineering, 18, 26 (1989).

C. L. Huang and V. O. K. Li , *Missing-Parition Oynamic Voting Scheme for Replicated Database
Systems,"Proc. IEEE Int. Conference a Distributed Computing Systems,” Newport Beach, CA
(1989).

D. S. Kalivas and A. A. Sawchuk, “Object Boundary Estimation in Noisy Images,” John Hopkins
University (March 1989).

J. Y. Hsiao and A. A. Sawchuk, “Supervised Textured Image Segmentation Using Feature
Smoothing and Probabilistic Relaxation Techniques,” IEEE Trans on Pattern Analysis and Machine

Intelligence, 11, 1279 (1989).

E. Jonckheere and C. Ma, “Combined Sequence of Markov Parameters and Moments in Linear
Systems, * IEEE Trans on Automatic Control, 34, 379 (1989).

E. Jonckheere and C. Ma, “A simpie Hankel Interpretation of the Berlekamp-Massey Algorithym,”
Linear Algebra and its Applications, 125, 65 (1989).

J. C. Juang and E. Jonkheere, “Data Reduction in the Mixed-Sensitivity H Design Problem,” IEEE
Trans. on Automatic Control, 34, 861 (1989).

E. Jonckheere and C. Ma, “Moditied Cover Form,” Elect. Lett., 24, 1488 (1988).

E. Jonckheere and C. Ma, "A further Simplification fo Jury's Stability Test,” IEEE Trans. on Circuits
and Systems, 36, 462 (1989).

Y. T. Zhou, V. Venkateswar, and R. Chellappa, “Edge Detection and Linear Feature Extraction
Using a 2-D Random Fleid Model,” IEEE Trans. on Pattern Analysis and Machine Intelligence, 11

84 (1989).

S.. DenBaars, P. D. Dapkus, J. S. Osinski, M.Zandian, C. A. Beyler, and K. M. Dzurko,“Thermali
and Laser Assisted Alomic Layer Epitaxy of Compound Semiconductors,” Proc. of Int. Symp.
GaAs and related Compounds; Inst. Conf. Ser. No. 96,89 (1989).

A. Hariz, P. D. Dapkus, H. C. Lee, E. P. Menu, and S. P. DenBaars. “Minority Carrier
Lifetimes in Undoped A/GaAs/GaAs Quantum Waells,” Appl. Phys. Lett. 54. 635 (1989).

W. G. Jeong, E. Menu, and P. D. Dapkus,"Dependence of the Growth Rata of InP, InAs, and
GaAs Alomic Layer Epltaxy on Akkyl injection Period”, Presented at the First intl. Conf. on InP and
Related Materials for Advanced Electronic and Optical Devices, Norman, OK, March 1989.

W. G. Jeong, E. P. Menu and P. D. Dapkus, “Atomic Layer Epitaxy of GaAs and InAs,”
Mat. Res. Symp. Proc. 145, 163 (1989).
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A. Kost, H. C. Lee, Y. Zou, P. D. Dapkus, and E. Garmire, “"Band-Edge Absorption
Coefficlents from Photoluminescence in Semiconductor Multiple Quantum Welis,” Appl.

Phys. Lett. 54, 1356 (1989).

S. P. DenBaars, and P. D. Dapkus, “Atomic Layer Epltaxy of Compound Semiconductors
with Metalorganic Precuisors,” Crystal Growth, 88, 195 (1989}.

F. F. So, L. Y. Leu, and S. R. Forrest,"Growth and characterization of organic
semiconductor heterojunctions and multiple quantum wells,” SPIE Symp. on the
Growth of Semiconductor Structures and High Tc Films on Semiconductors, San
Diego, CA (March 1930Q).

S. R. Forrest, L. Y. So, and W. Y. Yoon, "Optlical and Electrical Properties of
Isotype Crystalline Molecular Organic Hetrojunctions,” J. Appl. Phys., €6,
5908 (1989).

W. H. Steler and R. T. Sahara, "Direct Measurement of Urbach Absorption in
A1GaAs/GaAs Quantum Well Waveguides,” Paper Ok 2.2, 1989 LEOS Annual
Meeting, Orlando, FL (October 1988)

Y. Hsu, G. Kirkman, and M. A. Gundersen, “An Optically gated glow sw fich Marx Bank™,
JEEE Trans. Elec. Devices, 37, 2520, 1990.

J. H. Hur, C. W. Myles and M. A. Gundersen, "Avalanche breakdown in p-n AlGaAs/GaAs
heterojunctions,” J. Appl. Phys. 67 (11), 1 (1990).

J. H. Hur, P, Hadizad, S. G. Hummel, K. M. Dzurko, P. D Dapkus, M. A.Gundersen and H.
R. Fetterman*GaAs based opto-thyristor for pulsed power applications,” IEEE Trans. on
Elec. Dev., 37, 2520. 1990.

M. A. Gundersen, J. H. Hur, H. Zhao and C. W. Myles,"Thermal and laser assisted atomic
layer epHaxy of compound semiconductors™, Proc. of int. Symp. GaAs and Related
Compounds; Inst. Phys. Cont. Ser. No. 98, 89 (1589).

Yao Zou, P. A. Grodzinski, E. P. Menu, P. D. Dapkus, J. J. Awan and J. J. Coleman,
“Studies of TMGa adsorption on thin GaAs and InAs (001) Layers®, J .Crystal Growth.
108, 213, (1990).

D. Mahgerefteh and J. Feinberg, "Explanation of the apparent sublinear photoconductivity
of photorefractive barium titanate,” Physical Review Letters 64, 2195 (19990).

X. Steve Yao, vince Dominic, and J. Feinberg. “Theory of beam coupling and pulse
shaping of mode-locked laser puises In a photorefractive crystal,” JOSA-B December

1990.

Vince Dominic, X.Steve Yao, R.M. Pierce, and J. Feinberg, "Measuring the coherence
length of mode-locked laser pulses in real time, Applied Physics Letters £6, 521 (1990).

D.Y.Zang, Y. Q. Shi,F.F. So, S. R. Forrest and W. H. Steier, "Optical waveguides in
crystaliine organic semiconductor thin tims" , Appl. Phys. Lett. (Feb. 11, 1990).

D.Y.Zang, Y. Q. Shi,. F. F. So, S. R. Forrest and W. H. Steier, “Crystalline organic
semiconductor thin fiim optical waveguides”, Opt. Soc. Am. Annual Meeting, Boston,
MA (Nov., 1990).
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D.Y. 2ang. Y. Q. Shi, F. F. So, S. R. Forrest and W. H. Steier, "Growth and characterization
of organic semiconductor heterojunclions and multiple quantum wells®, SPIE
Symposium o Superlattices and Migh T¢ Superconductors, 1285, 51 (1990).

E. Garmire "Semiconductor Nonlinearities enhanced by Carrler Transpont” (Invited)
International Congress on Optical Science and Engineering, The Hague, March, 1990

E. Garmire, "Optical nonlinearities enhanced by carrier transpont” In Laser Optics of
Condensed Matter, vol. 2, edited by Alex Maradudin, p: dlished by Plenum Press, 1990

B.Y. Maa and P. D. Dapkus, “RHEED and XPS Observations of Trirmethyigalium
Adsomtion on GaAs (0C1) Surfaces -- Relevance 10 Atomic Layer Epitaxy,” J. Electronic
Materials , 19, 289, (1890). (1990).

Shyu, S.C. and LI, V.O.K,, ""Performance Analysis of Static Locking In Distributed
Database Systems,” IEEE Trans. on Computers. Vol. C-39, No. 6. June 1890, pp. 741--

751.

Huang, C.L. and LI, V.O.K., "Regensration-Based Multiversion Dynamic Voting Scheme
for Replicated Database Systems,” Proc. |EEE International Conference on Distributed
Computing Systems, Paris, France, June 1990, pp. 370--377.

Shyu, 8.C., Li, V.O.K,, and Wang, C.P. "An Abortion-free Distributed Deadlock
DetectiorvResolution Algorithm,” Proc. IEEE International Conference on Distributed
Computing Systems, Paris, France, June 1930, pp. 167--174,

R.Kapre, A.Madhukar, K.Kaviani, S.Guha, and K..Rajkumar, “Realization and Analysig of
GaAs/AlAs/in0.1Ga0.9As Based Resonant Tunneling Diodes with High Peak to Valley
Ratios at Room Temperature®, Appl. Phys. Letl. 56, p.922, 1990.

R.Kapre, A.Madhukar, and S.Guha, “Ing 25Gag 75As/AlAs Based Resonant Tunneling
Diodes Grown on Pra-patterned and Non-patterned GaAs(100) Substrates™,IEEE
Electron Device Lett. 11 pp.. 270, 1990.

D.S. Kalivas and A A. Sawchuk, "Motion Compensated Enhancement of Nolsy Image
Sequences,” presented at IEEE 1990 International Conference on Acoustics, Speech

and Signal Processing, Albuquerque, NM, April 1990.

S.R. Forrest, “Oploslectronic integrated Circuits,” Invited Paper, Proc. IEEE , vol 75,
p. 1488 , 1987.

Y. Liu, J.G. Johnson and S.R. Forrest “Optically Powered Optical Interconnection
System®, IEEE Photonics Technology Letters, vol. 1, p.21, 1989.

M. Hibbs-Brenner, S.D. Mukherjee, M.P. Bendett and A.R. Tanguay, Jr.,"Integrated
Opivelectronic Cellular Array for Fine-Grained Parallel Processing Systems,” Optical
Computing, 1989 Technical Digest Serles, vol. 9, po. 223-226, Optical Soclety of
Amarica, Washington, OC, (1989).

Serge Dubovitsky and William H. Steier, “Integrated Oplics Nonlinear Resonator with
Distributed Coupling™ Paper FJ4, Optical Society of America Meeting, Boston, Mass.,
Nov., 1990,

R. 7. Sahara, W. H. Steier, S. G, Hummei, P. D. Dapkus, “High Contrast Photo-induced
Birefringence Modulator”, Paper OE8.1, LEOS ‘90, Boston, Mass., Nov. 1990.
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J. Yu, D. Psattis, A. Marrakchi, A. R. Tanguay, Jr., and R. V. Johnson, “Photorefractive
Incoherent-tu-Coherent Optical Conversion®, in Photoreiractive Materials and
Applications, J. P. Hulgnard and P. Gunter, Eds., Springer-Verlag, New York, (1989).

E. J. Herbulock, R. V. uohnson, and A. R. Tanguay, Jr., “Electric Fleid Profile Effects on
Photorelractive Grating Formation in Bic..*h Silicon Oxide™, 1988 Annual Mesting of the
Optical Soclety of America, Santa Clara, Cailfornia, (1988).

A. R. Tanguay, Jr., "Device Development for Optical Computing™, Conference on Lasers
and Electro-Optics (CLEO '89), Battimore, Maryland, (1989): (Invited ~aper).

Z. Karim, M. H. Garrett, and A. R. Tanguay, Jr., "A Bandpass AR  Coaling Design for
Bismuth Silicon Oxide®, 1988 Annual Meeting of the Optical Scclety of America, Santa
Ciara, California, (1988).

Z. Karim, C. Kyriakakis, and A. R. Tanguay, Jr., “improved Two Beam Coupling Gain and
Diffraction Efficiency in a Bismuth Silicon Oxide Crystal Using a Bandpass AR Coating®,
1989 Annwua! Meeting of the Optical Society of America, Ortando, Florida, (1988).

R. V. Johnson and A. R. Tanguay, Jr., “Stratitied Volume Holograpaic Optical Elemei.!s”,
Opt. Lett., 13(3), 189-191, (1888).

D. A Seery, M. H. Garrett, and A. R. Tanguay, Jr., “Electrooptic Fteasurement of the
Volume Resistivity of Bismuth Silicon Oxide (8i125i020)", J. Cryst. Growth, 85, 282-289,

(1987).

B. K. Jenkins, G. C. Petrisor, S. Piazzolla, P. Asthana, and A. R. Tanguay, Jr., “Photonic
Archit_clure for Neural Nets Using Incoherent/Coherent Holographic interconnections”,
Prix. Intl. Coni. Opt. Comp. (OC '90), Kobe, Japan, (1990).

P. Asthana, . Chin, G. Nordin, A. R. Tanguay, Jr., S. Plazzolla, B. K. Jenkins, and A.
Madhukar, “Phoionic Components for Neural Net Implementations Usir.3 incoherent/
Coherent Holographic Interconnections®, Proc. Intl. Conf. Opt. Comp. (OC ‘90), Kobe,
Japan, (1990}

B. K. Jenkins, G. C. Petrisor, S. Piazzolla, P. Asthana, and A. R. Tanguay, Jr., “Photonic
Architecture for Neural Nets Using Incoherent/Cohereni Holographic Interconnections®,
1990 Annuai Meeting of the Optical Society of America, Bostor, Massachusetts, (1990).

P. Asthana, H. Chin, G. Nordin, A. R. Tanguay, Ji., G. Petrisor, B. K. Jenkins, and A.
Madhukar, “Photonic Compone.its for Neural Net Implementations Using
incoherent/Coherent Holograr nic Interconnactions®, 1990 Annuat Meeting of the Optical
Society of America, Boston, Massachusetts, (1990).

8. K. Jenkins and A. R. Tanguay, Jr., "Photonic Implementations of Ne'*: al Networks",
Chapter 15 In Neural Networks and Fu2zy Systems: A Cynamical Apprach 1o Machine |
Intelligence, B Kosko, Ed., Prentice-Hall, Englewood Clifs, New Jersey, 1891),

(in press).

C. Kyrakakis, Z. Karim, J. J. Jung, A. R. Tanguay, Jr., and A. Madhukar, “Fundamental and
Technological Limitztons of Asymmetric Cavily MQW InGaAs/GaAs Spatial Light
Modulators®, Optical Society of America Topical Conterence on Spatial Light Modulators,
Incline Village, Nevada, (1990).

Z. Ke.im and A. R. Tanquay, Jr., "Bandpass AR Coating for the Photorefractive Materials
LINDO3, BaTiO3, CdTe, and PLZT", 1930 Annual Meeting of the Optical Society of
America, Boston, Massachusetts, (1990).
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» 7. C. Kyriakakis, P. Asthana, 2. Karim, G. Noroin, J. Rilum, and A. R. Tanguay, Jr.,

, “'undamental Physical and Technological Constraints on Optical Information Processing
and Computing™, 1930 Annual Meeting of ine Optical Soclety of Ame.ica, Boston,
Massachusetts, (1990) !Invited Paper).

75. R, M. Kapre, A. Madhukar, and S. Guha, "Highly Strained Pseudomorphic inxGa1-
xAs/AlAs Basel Resonant Tunneling Diodes Grown on Patterned and Non-Patterned
GaAs (100) Substrates™, Proc. of the Sixth International Conference on MBE, Aug 27-31,
1990, San Diego, CA.
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